ABSTRACT
Introduction
Our predecessors readily identified the destruction of tooth structure that was due to oral disease in the early 1800s; however, their grasp of two significant concepts and their distinct differentiating characteristics were poorly understood. These were absorption vs. resorption.
Absorption

Biology
The movement of a substance, such as a liquid or solute, across a cell membrane by means of diffusion or osmosis.
Chemistry
The process by which one substance, such as a solid or liquid takes up another substance, such as a liquid or gas, through minute pores or spaces between its molecules. A paper towel takes up water, and water takes up carbon dioxide, by absorption.
Resorption
The organic process in which the substance of some differentiated structure that has been produced by the body undergoes lysis and assimilation -a process occurring in living organisms.
As early as 1829, Bell (1) recognized the presence of both external and internal "absorptive" defects. In his treatise on the anatomy, physiology and diseases of teeth, he not only detailed his observations but also noted the impact that this process had on the alveolar bone. In his writings however, often times bone and tooth structure were used interchangably. Tomes' observation that the pulp may have stopped the spread of the "absorptive process" indicated minimal understanding as to the nature of the process and its affinity for mineralized tissue (dentin) as opposed to non-mineralized tissue (predentin).
External absorption
"On the removal of a tooth under such circumstances (diseased)
W. H. Rollins (4) ( Figure 5 ) discussed the process of "absorption" in response to the practice of replantation and transplantation that were popular in the late 1800s. In doing so he attempted to detail the cellular mechanisms involved. (Figure 6) .
A further delineation of the process of absorption and repair can be seen in (Figure 7 ) from Tomes and Nowell in 1906 (6), depicting drawings of the hollowed out lacuna due to dentinoclastic action followed by the deposition of new cementum. The techniques of implantation were referred to as Younger's Operations and usually consisted of extracting a tooth from one individual and placing it into another (7). In many cases the alveolar socket had to be reworked to enable the transplant, thereby destroying the retained periodontal fibers in the alveolar bone. The destructive "absorptive" process was seen commonly with these types of replantations in the 18th and19th centuries (8) (9) (10) (11) (12) . However, Rollins ..."regarded the operation as valuable; but the chief difficulty is, to get teeth which I feel sure are from the mouths of healthy persons. I have implanted only fresh teeth, because I consider their use more likely to result in success." (13) . Two preferred treatments during this time frame were to either boil the extracted tooth to eradicate any disease process in the tooth (caries) or to scrape all the debris from the root prior to replantation (8) , which would occupy 30-60 mins and destroy the essential periodontal ligament and its cells. Younger (7) Hunter (8) ultimately reached the clinical conclusion that just maybe the periodontal ligament was essential to protect the tooth. Wadsworth in 1876 (14) identified the crucial nature of the periodontal ligament (periosteum) and its need to be retained, lest the tooth undergo absorption; "I look upon any cutting, or even scratching or bruising, as so many wounds injure and render less certain the result; and every portion of periosteum Gutmann JL
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remaining on the tooth should be carefully encouraged to remain, as it is of vital importance." (14) . 
Figure 7. Diagram depicting the delineation of the processes of absorption and repair (reprinted from Tomes CS, Nowell WS. A System of Dental Surgery. London: J & A Churchill, 1906).
Needless to say the procedures that involved the destruction of the periodontal ligament encouraged the "absorption" process. In the late 1881 W.F. Thompson (15) presented a lengthy treatise on replantation before the International Medical Congress. He focused on the pericemental tissues "as upon the condition of this tissue replantation is wholly dependent for its success". Further, more definitive animal studies by Fredel in 1887 (16) and Scheff in 1890 (17) began to address the role of the periodontal ligament in the success of replantation and the sequelae of the observed "absorption" process following replantation. Fredel noted in dog studies that the absorptive phenomenon did not occur in teeth protected by the periosteum (periodontal ligament -PDL) and that it was essential to obtain reunion of the tooth in the alveolus. Moreover, when a portion of the PDL was destroyed, absorption began. There still remained, however, the controversy among clinicians and authors of using fresh teeth vs. dried teeth to prevent the "absorptive" process.
From the late 1800s to approximately 1920, the use of the term "absorption" was still favored by most clinicians and academicians, however some used both terms absorption and resorption somewhat interchangeably. Within his multitude of publications, Dr. John P. Buckley used both absorption and resorption (18) . Becks and Marshall (19) (19) .
The authors proceeded to survey key authors and investigators, obtaining a wide variety of responses. (Table 1) The rationale for the individual author's choices however, was not recorded. Interestingly, the authors of this survey could not completely agree with each other in their choices of terminology. The characterization of the absorption process was deemed to be due to a certain degree of malnutrition by Marshall (20) , noting that absorptions of tooth structure occurring near the apices of permanent teeth are found more frequently in animals that have been maintained on a diet low in Vitamin A, along with a decrease in lacunar repair via osteocementum. Eight years later Marshall seemed to be more focused on the concept of "resorption" as opposed to "absorption." (21) (Figure 8 ) What was interesting during this time period was the conflict amongst clinicians, especially the orthodontists as to whether or not tooth movement caused -root "resorption." (Note now the change in terminology) However, a major flaw in the ongoing argument pertinent to both philosophies was the accurate radiographic documentation and interpretation of the findings. Not only was there a lack of consensus, but also when it came to the permanent teeth, the term "resorption" was commonly used, which apparently had been used first by Broomell already in1898, but certainly not adopted as the term of choice by the dental community at large (22) .
"Dr. Broomell was the first person to be given credit for using the term 'resorption' when referring to roots of permanent teeth, this was in 1898. Previously the term absorption had ben used entirely, and for 30 years the two words were used and confusion of ideas existed." (22) In the early 1930s key individuals who codified a global approach to this dilemma of "absorption" vs. resorption were Gottlieb & Orban (23) and Kronfeld (24) . Gottlieb & Orban published a text that dealt primarily with resorption during orthodontia (23) , going into great radiographic and histologic detail regarding the "resorptive" process. (Figure 9 ) While focusing on discussing the "absorbent organ", referring to the natural destruction of the primary tooth root during permanent tooth eruption, Kronfeld went into depth on the concept of resorption detailing its presence, etiologies and nuances in occlusal trauma, idiopathic entities, deciduous teeth, the role of the dental pulp, impacted teeth, radiographic assessments, in pulpless teeth, in replanted teeth, due to tumors, its presence in orthodontia and its role in cemental repair. (Figure 10 ) As dentistry progressed through the 1940s into the 1960s, little attention was paid to the resorptive process other than to either condemn teeth that exhibited resorption. If resorption was evident in a tooth that had a root canal procedure, it may have been subjected to a mere root-end resection, which in many cases ended up also condemning the tooth due to failure to manage the root canal itself either through a nonsurgical revision or a surgically placed root-end filling. Sadly, resorption was viewed as both a disease and an etiology. (27) chose to define resorption, root resorption, internal and external resorption finally bringing to the forefront this malady and its challenges. In 1974 Frank (28) addressed more thoroughly apical and internal resorption, especially in the clinical management of such. Possibly the first full-fledged treatise on resorption and its detailed management was presented in a chapter on Root Resorption by Chivian in 1976 (29) .
Conclusion
Presently there are a plethora of articles and chapters that address the terminology for the different types of resorption, the biologic processes involved, the radiographic assessment especially using CBCT (Figure 11 ), management considerations and outcomes. One thing for sure, the term resorption is here to stay, as the confusion regarding the proper terminology has been resolved. However, another issue was not so certain, and that was the expression that was and is used commonly by all today -and that is "the treatment of resorption." Ironically, resorption cannot be treated in any form or fashion. All that can be done is to attempt to remove the etiologic factors, which at times are vague, or remove the resorptive tissue, to create a healthy environment and observe for a positive, healing response. Maybe this proffered dilemma will create a challenge for the musings of future generations to resolve over the next 100 years. 
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